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ABSTRACT OF THE DISCLOSURE 
A motor control system for automatically controlling 

motor speed. A wave having a predetermined width and 
a tachometer generated frequency dependent signal are in~ 
put into a coincidence circuit thus passing through an out 
put signal of a particular frequency and into a plurality 
of tuned circuits where one of the tuned circuits will en 
ergize an associated locking relay which in turn inserts 
a predetermined value of resistance into the motor cir 
cuit. 

Background of invention 
The present invention relates to motor control systems 

for controlling acceleration and deceleration and is a di 
vision of co-pending application Ser. No. 356,417 ?led in 
the United States Patent Office on Apr. 1, 1964, now 
abandoned. 
The motor control system disclosed and claimed herein 

is particularly useful for automatically controlling the 
rate of acceleration and deceleration of motors which are 
under varying loads. If such motors are insensitive to load, 
the rate of acceleration and deceleration is likely to be 
either excessively fast or excessively slow. For instance, 
in certain material handling systems, aisles of pallets are 
positioned in end to end abutting relationship and are 
simultaneously driven along the aisles by a single motor. 
The condition of load of the pallets varies from movement 
to movement fromv a totally unloaded condition wherein 
none of the pallets contain loads to a fully loaded condi 
tion wherein all pallets are loaded. Obviously, the inertia 
of the combined pallets varies quite considerably between 
these extremes. If motor control means sensitive to the 
state of load of the pallets are not provided, the pallets 
will tend to either accelerate or decelerate too rapidly 
when the pallets are unloaded or lightly loaded and too 
slowly when fully or heavily loaded. 
The rate of acceleration of the motor driving the pallets 

is a function of the load. In the present invention, the 
motor is provided with speed sensing means which gen 
erate a signal as a function of motor speed during a period 
of sampling. The output signal from the motor speed 
sensing means is imposed upon speed selector means 
which dependent upon the signal from the motor speed 
sensing means in turn generates different signals to motor 
speed control means. The signal from the selector means 
varies in accordance with the input signal thereto from 
the motor speed sensing means. The signal to the motor 
speed control means operates to vary the speed of the 
motor by any one of a number of well known means. 

Thus, it is among the objects and advantages of the pres 
ent invention to provide an automatic motor control sys 
tem sensitive to motor loads to control the rate of 
acceleration and deceleration as a function of load. 

Summary of invention 
A motor control system comprising motor speed sensing 

means for providing an output signal in accordance with 
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the speed of the motor, speed selector means, motor speed 
control means, said speed selector means being opera 
tive to transmit different signals to said motor speed con 
trol means for predetermined lengths of time at spaced 
intervals of time in accordance with different output sig 
nals from said motor speed sensing means, said motor 
speed control means being operative to vary the speed of 
said motor in accordance with signals received from said 
speed selector means. 

Preferred embodiment of invention 
The objects and advantages aforesaid as Well as other 

objects and advantages may be achieved by the motor con 
trol systems preferred embodiments of which are illus 
trated in the drawings in which: 
FIGURE 1 is an electrical circuit diagram of a motor 

acceleration and deceleration control system; and 
FIGURE 2 is an electrical circuit diagram for an alter 

native motor acceleration and deceleration control system. 
FIGURE 1 illustrates an electrical wiring diagram em 

ployed to control acceleration and deceleration of the 
motors generating movement in both the pallets and the 
loader. This wiring diagram is particularly adapted to 
automatically pick out a value of resistance to be applied 
to the input power signal to a motor so as to control ac 
celeration. A DC signal from the motor starter relay 
is imposed upon a CR circuit also known as a differenti 
ating circuit 11. The CR circuit differentiates the DC 
signal converting it into a positive pulse or marker signal 
which is input into a l-shot multivibrator 12. The 1 
shot multi-vibrator generates a positive square wave hav 
ing a given period of time. This square wave is imposed 
upon a second CR circuit 13 having a diode 14 connected 
thereto. The diode 14 permits only negative voltage to 
pass therethrough. Thus, on the output side of the diode 
14, there is generated a marker wave for a particular 
period of time having a particular width which can be ad 
justed by the CR circuit 13. This signal is the input into 
an AND circuit 15. The AND circuit 15 is also fed by 
a frequency taken from the motor. The frequency may be 
in the form of a tachometer generated EMF or some other 
EMF related to the rotational speed of the motor. The 
AND circuit 15 will ?re only during the pre-set time 
derived from the second CR circuit 13 passing through 
the diode 14. Thus, only a particular frequency will pass 
through and into a plurality of tuned resonating circuits 
16, 17, 18 and 19. One of the tuned circuits 16 through 
19 will resonate with the particular frequency generated 
from the AND circuit 15 and will thus ?re a locking relay 
20 connected thereto. The particular locking relay 20 
energizes a pre-determined value of resistance across the 
input power to the polyphase windings of the particular 
squirrel-cage motor to which it is connected. Thus, the 
motor input power is decreased by a particular value of 
resistance which has been chosen according to its initial 
speed of rotation. In the event that the initial speed of ro 
tation is extremely high, a high value of resistance is 
chosen to quickly reduce acceleration of the motor. Con 
versely, if the initial rotation of the motor is extremely 
slow a lower value of resistance will be applied thereby 
permitting greater power to accelerate the motor. 

Similarly, deceleration of the motor may be affected by 
imposing a DC current onto the polyphase windings of 
the squirrel cage motor. The same sort of control circuit 
is employed to determine the value of this DC current. 
In addition, it should be noted that the signal input into 
the AND circuit derived from the motor need not neces 
sarily be frequency oriented but can also be amplitude 
oriented related to the Thus, the motor would be 
amplitude controlled rather than speed of rotation con 
trolled. 
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FIGURE 2 illustrates an alternative motor acceleration 
and deceleration control wiring diagram. Here too, a value 
of resistance to be placed in series with the input signal 
of the motor is chosen. A constant signal, as for instance, 
from a pallet position indicator not described or illus 
trated, is input into an OR circuit 21. For purposes of this 
illustration, it has been assumed that pallets are posi 
tioned in a pair of parallel aisles, the pallets being mov 
able along the aisles in each direction and transversely 
from aisle to aisle at opposite ends thereof. Each of the 
aisles may be assumed to be ?ve pallets in length. How 
ever, at all times, the closed circuit of pallets has one fewer 
pallets than there are positions. Thus, there are nine pal 
lets in the circuit, ?ve pallets in one aisle and four in the 
other aisle with an empty space at the end of the aisle con 
taining four pallets. If any one of the pallets is loaded 
in one of the aisles, a signal passes into a plurality of AND 
circuits 22 equal in number to the number of pallets 
in the particular circuit. A signal is fed into the AND 
circuit from a pallet-loaded indicator. Thus, one of the 
AND circuits 22 will ?re if signals from two inputs are 
supplied to the AND circuit simultaneously. The output 
from the ?ring AND circuit 22 is input into a plurality 
(shown in the drawing to be 4 in number) of OR circuits 
23, 24, 25 and 26. OR circuit 25 contains connections for 
input signals from pallets 1 through ‘6; OR circuit 24 con 
tains connections for input from pallets 2 through 7; OR 
circuit 25 contains connections for inputs from pallets 
3 through ‘8 and OR circuit 26 contains connections for 
inputs from pallets 4 through 9. Each of the OR circuits 
23, 24, 25 and 26 are connected to an AND circuit 27. 
If no pallet is located, the AND circuit 27 will not ?re 
and a full value of resistance will be applied to the drive 
motor to decrease acceleration due to the low load bearing 
thereupon. However, if the AND circuit 27 is energized, 
it means that current is passing from all four of the OR 
circuits 23, 24, 25 and 26‘. This in turn means that at least 
four pallets are loaded and relay 28 closes. If relay 28 
closes, the value of resistance is chosen to slightly increase 
acceleration of the motor. If relay 28 is not closed the 
NOT circuit 29 will be energized passing current into an 
other AND circuit 30 which in turn is connected to an OR 
circuit, 31. The OR circuit 31 is connected to pallets 1 
through 9. If a signal is coming from OR circuit 31 and 
NOT circuit 29, AND circuit 30 will ?re closing relay 32. 
This, by logic, means that at least one pallet is loaded 
but less than four pallets are loaded. This same sequence 
of connections through AND, OR and NOT circuits is 
repeated to determine the number of pallets, loaded and 
hence the proper resistadnce to be applied across the mo 
tor. 
The foregoing description is merely intended to illus 

trate an embodiment of the invention. The component 
parts have been shown and described. They each may have 
substitutes which may perform a substantially similar 
function; such substitutes may be known as proper sub 
stitutes for the said components and may actually have 
been known or invented before the present invention; these 
substitutes are contemplated as being within the scope 
of the appended claims, although they are not speci?cally 
catalogued herein. 
We claim: 
'1. A motor control system comprising motor speed 

sensing means for providing an output signal in accord 
ance with the speed of the motor, speed selector means, 
motor speed control means, said speed selector means 
being operative, to transmit different signals to said motor 
speed control means for predetermined lengths of time at 
spaced intervals of time in accordance with different out 
put signals from said motor speed sensing means, said 
motor speed control means being operative to vary the 
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4 
speed of said motor in accordance with signals received 
from said speed selector means. 

2‘. The motor control system of claim 1 wherein said 
motor speed sensing means provides an output alternat 
ing current signal whose frequency is proportionate to 
the speed of said motor, said speed selector means being 
operative to respond to produce different output signals 
in accordance with alternating current signals of different 
frequencies. 

3. The motor control system of claim 1 including sam 
pling means, said sampling means being operative to 
only supply said motor speed control means with said 
ditferent signals from said speed selector means for 
predetermined lengths of time at spaced intervals in time. 

4. The motor control system of claim 3 wherein said 
sampling means is connected between said motor speed 
sensing means and said speed selector means, and means 
for delaying the ?rst transmission of a speed sensing means 
output signal to said speed selector means. 

5. The apparatus of claim 3 wherein said motor speed 
sensing means provides an output alternating current sig 
nal proportionate in frequency to the speed of said mo 
tor, said speed selector means including a plurality of fre 
quency sensitive circuits responsive to different fre 
quencies and operative to provide different output signals 
in accordance with the particular frequency supplied there 
to from the spaced sensing means. 

6. The motor control system of claim 5 wherein said 
frequency sensitive circuits are tuned resonant circuits 
having their frequency responsive within the range of speed 
of said motor. 

7. The motor control system of claim 6 wherein said 
motor speed control means is operative to vary the re 
sistance in the power supply of said motor to effect the 
changes in the speed thereof, said motor speed control 
means being operative to vary said resistance propor 
tionate to the speed of said motor. 

8. A motor control system comprising a motor, a motor 
speed sensing means for providing an alternating current 
signal proportional to the output speed of said motor, 
gating means, speed selector means operative to sense 
variations in the frequency of signals from said motor 
speed sensing means, said speed selector means being 
operative to provide proportionate output signals in ac 
cordance with signals from said speed sensing means, 
motor speed control means, said motor speed control 
means being operative to vary the speed of said motor 
in accordance with signals received from said speed selec 
tor means, gate control means, said gate control means 
being operative to control the connection of said speed 
sensing means to said speed selector means through said 
gating means. 

9. The motor control system of claim 8 wherein said 
gate control means includes means for sampling said 
speed sensing means for predetermined time periods at 
spaced intervals in time. 

10. The motor control system of claim 9 including 
means for delaying the ?rst application of said gate con 
trol means signal to connect said speed sensing means to 
said speed selector means. 
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